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Bottom Fauna Survey of Long Point Bay 
In the Nanticoke Region - 1969 to 1971. 

INTRODUCTION 

As fi result of proposals for extensive industrial 
development concentrated In the Nanticoke area, the 
pre-operative collection of biological water quality data 
was initiated by the Biology Section of the Ninistry of 
the Environment early in the spring of 1969. These 
biological studies, encompassing bottom fauna and phyto- 
plankton evaluations, were designed to corrpleTiient addition- 
al field investigations by the Writer Quality Surveys Branch, 
the Steel Company of Canada and the Hydro Electric Power 
Commission which were established to define physico-chemical 
characteristics, as well as 7,ooplankton and fish population 
assessments carried out by the Ministry of Natural Resources. 

This report summarizes bottom fauna data collected from 
the Nanticoke region during the period from 1969 to 1971 
inclusive. It is a documentation of bottom fauna associations 
at eight sampling sites in the immediate vicinity of Nanticoke 
prior to the initiation of industrial operf3tiona. 
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DEVELOPMENT AT NANTICOKE 

Industries scheduled to locate in the Nanticoke 
area include the Steel Company of Canada (Stelco), Tex- 
aco Canada Ltd., and the Hydro Electric Power Commission. 
The fossil-fuelled Nanticoke Generating station will 
have a capacity of 4,000,000 kilowatts upon completion 
in November 1974, Approximately 2,l6 Mgpm of cooling 
water will be discharged at a temperature elevated 15®? 
above the background lake condition. The first of eight 
generating units commenced operation In June, 1972. 
Texaco Crnada Ltd. plans to construct a 50,000 barrel- 
per-day refinery which may be expanded to an ultimate 
production capacity of 100,000 barrels per day. At present, 
plans for the steel refinery proposed by Stelco have been 
postponed indefinitely. The plant was to have produced 
■5.8 million tons of steel per year. 

BIOLOGICAL ASSESSMENT OP WATER QUALITY 

A study of bottom fauna associations permits 
assessment of the effect of waste discharges on important 
fish-food organisms and indicates the quality of the aquatic 
environment over extended time intervals. Benthic popula- 
tions are virtually sedentary (unlike fish) and are less 
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prone to exhibit diurnal and seasonal variations of the 
same magnitude as phytoplankton and zooplankton popula- 
tions. 

To assess environmental quality, a comparison of 
variety and total numbers of bottom fauna organisms at 
strategically-located sampling sites Is utilized. A 
clean-water association is usually characterized by a 
wide variety of species with no outstanding numerical 
abundance of one group. When subjected to toxic wastes 
or adverse environmental conditions, benthic associations 
may become markedly depressed in both numbers and variety, 



METHODS 

Owing to the variable nature of the bottom and limits 
in time and manpower, artificial substrates rather than 
dredging techniques were employed to monitor benthic pop- 
ulations. These samplers consist of 8x8x6 inch wire cages 
filled with two-inch crushed limestone and are placed on 
the lake-bottom at each site. Thus, a substrate common 
to all stations is provided for habitation by organisms 
indigenous to the area over a suitable exposure period. 

Prom early May through late October of each year, 
two artificial substrate samplers were placed at each of 
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eight stations which had been selected to reflect the 
effects of varying water quality conditions throughout 
the area (Figure l). At approximate six-week intervals 
these samplers were recovered, the macroinvertebratds 
were collected and the substrates replaced* During the 
collection process, each stone was scrubbed to insure 
that all organisms were removed and that any organic 
accumulation (including algal growth) was eliminated. 

In all cases, specimens were separated, preserved 
in 959^ ethanol and returned to the London Leboratory 
where they were identified and enumerated. Most organ- 
isms were identified to the genus level although some 
were identified only to family. Others received more 
definitive identification to species. Identified groups 
at any of these three levels are hereafter referred to 
as taxa, 

RESULTS 

Of the 200 substrate samplers set over the ^-year 
period, data are available for 175- Table 1 indicates 
that while only two samplers were lost in 1969i 11 & 12 
were lost in 1970 and 1971, respectively. At station 5016, 
eight of 24 samplers set were lost while 5 were lost at 
518. Losses were the result of public mischief, acceler- 
ated construction activity at the Nanticoke site and the 
elements. 
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Table 1: Recovery success of samplers placed at 

8 stations in the Nanticoke region (1969-1971) 



Year 



Number of Substrates 



Missing Stations 



1969 
1970 

1971 



Set 'Collected 



64 
64 



72 



62 

61 



Missing 



2 

11 

12 



5016(2)J.* I 

994(1)0; 50l6(l)A,(l)S. (2)0; | 
810(2)A;518(2)A,(1)S; | 
112(1)0. , 

5008(l)A;50l6(l)J,(l)O; 
518(1)J,(1)A; 648(2)0; 
112(1)J,(1)A; 501(2)A; 
1040(l)Sc 



TOTALS 



200 



175 



25 



5016(8); 518(5);112(3); 
810(2); 648(2); 501(2); 
994(1); 50O8(l);104O(l). 



*J- June 
A-August 

S-September 

0-October 



Data summarl zing the numbers and types of organisms 
collected from each station over the three-year period are 
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presented in Table I of the Appendix. 

Qualitatively, the sampling of the original eight 
stations from 1969-71 yielded a total of 42 invertebrate 
taxa plus three species of vertebrates. An additional 
six invertebrate and two vertebrate taxa were collected 
from station 1040 which was sampled only in 1971. A 
station-to-station summary of variety of Invertebrates 
occurring over the three-^^ear sampling interval is pro- 
vided in Table 2. 



Table 2: Annual numbers of invertebrate taxa collected at 
nine stations in the Nanticoke region (1969-1971). 


\. Station 
Year \ 


994 


5008 


5016 


810 


518 


648 


112 


501 


1040 


Total 


1969 

1970 
1971 


17 

19 
18 


15 
18 
19 


17 

i 14 

' 16 

t 


19 

13 
19 


17 

15 
1,6 


14 

16 
14 


16 

13 
18 


19 
19 


24 


31 
32 
37 


No. Different 
Taxa 


25 


24 22 


25 


! 
20 ' 16 


19 t ^^ 


24 


1 
48 
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Total numbers of taxa per station ranged from \6 at 
station 648 to 26 at station 501. 

The amphipod Gammarus , the crayfish Orconectes , 

and the mayfly Stenonema were among 10 species which 
occurred at virtually all sampling sites each year (Table 
3.) Also, the snails Goniobasj_s, Fhysa , Bulimus and 



Table 3 : Percentage occurrence of benthic organisms at eight 
sampling sites in the Nanticoke region from 1969 to 
1971 inclusive^ 



Occurrence 



92-100 

79-88 
67-75 

54-63 
42-50 
29-38 
17-25 

17 



Noo 
Stations 



22-24 



19-21 
16-18 

13-15 
10-12 

7-9 
4-6 



Taxa 



Gammarus (24), Orconectes (24) , GonJ fi"i;?aRl fi (24) , 
Physa (24), Cottus (24), Stenonema spp (23), 
Crvptochironomus (23) t Asellus (22), Bulimus (22), 
Amnicola (22)^ 

Polycentropus (21) 

Stenonema trlpunctatum (18) . Sphaerlum (17) 

Crangonyx (15) 

Microtendipes (lO) , Cambarus (lO) 

Hellsoma (8), Athripsodes (8), Pisidium (8) 

Llrceus (5), Ephemerella (4), Somatogyrus (4), 

Limnodrilus (4) 

Chironomus (3) , Dlcrotendipes (3) , Lymnaea (3) 
Glossiphonla (3), Pentaneura (2) Valvata (2), 
Helobdella (2), Stenelmis (l) . Paragyractis (l), 
Caenis (1), Cheumatopsyche (l) . Tanytarsus (l), 
Endochironomus (1) , Paratendipes (1) . Hyal'lela (l) , 
Pseud ochironomus ( 1 ) , Pontoporeia ( 1 ) , 
Lampsilis (1). Potamothrix (1) 
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Amnicola , the caddisfly larva Polycentropus and the 
mayfly Stenonema tripunctatum were common. Some species 

such as Hellcopsyche , Leptocella , Stictochironomus and 
F. ve.ldovskyi were found only at station 1040. The isopod 
Llrceus was common at station 518 each year but was found 

(although rarely) at only two other sites. C rang onyx and 
Cambarus were found together each of the three years only 

at station 648. 



Quantitative Aspects: 

Annual average numbers of macroinvertebrates collected 

at each statjon from 1969 to 19^^! inclusive are summarized 
in Table 4. 



Table 4s Annual average numbers of macroinvertebrates collected 
from artificial substrates at nine stations in the 
Nanticoke region (1969-1971). 


Station 
Year 


994 


5008 


5016 


810 


518 


648 


112 


501 


1040 


Annual 
Mean 


1969 
1970 
1971 


153 
176 
218 


208 
184 
210 


830 
271 
443 


163 
126 
136 


146 

77 
166 


53 

101 

62 


160 
144 
164 


349 
169 
188 


196 


258 
156 
198 


Mean 


182 


200 


508 


143 


134 


73 


157 


239 


196 
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Annual average nunbers of invertebrates per 
station rnnged from 15^ to 25^ with the least and most 
productive years being 1970 and 1969 respectively. The 
fact that incidence of sampler losses were highest in 
1970 and lowest in 19^9 may partially have influenced 
these results. 

Quantitative data were subjected to n log transfor- 
mation to normalize distribution. Pertinent statistical 
data for each station are provided in Table II of the 
Appendix and detailed analyses are availf^ble. Analysi s-of 

variance among year-to-year means at each station indicated 
no significant difference at the 95 Tiercent confidence level. 
Each year, considerably higher numbers of macroinver- 
tebrates were found at station 5016 (508 organisms per year 
average) than at other stations. Lowest average numbers of 
organisms (7?) wem consistently found at station 648. At 
the remaining sites, annual average numbers of macroinverte- 
brates occurring on the samplers fell within the 100-200 
range. 

Seasonal Variation: 

Both abundance and variety of organisms varied season- 
ally (Table 6). For the period 1969-71 means for the four 
sampling intervals at all stations but 51^ were significantly 
different from the overall station mean. Monthly average 
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numbers of iiacroinvertebrates per station were highest 
in June (?80 organisms per station) and lowest in August 
(156 per station). In 13 of 18 station-to-station com- 
parisons over the three years (Table 7), June exhibited 
greatest numbers while August, September and October 
ranked simi larly in least abundance. 



Tfiblo f - Seasonal variation \n average numbers of 

taxa and organisms at enght stations In the 
vicinity of Nanticoke (1969-1971). 



Sample Period 



June 
August 
September 
OGtobei" 



Average 1^0. 


T;ixa 


Av 


eragi 


e No. Organisms 


per stati 


on 




per station 


10.1 








280 


f^a 








156 


10.8 








187 


10.6 








165 



August also ranked last in 13 of 18 comparisons of 
variety of taxa at the sampling stations, consistent with 

Its overall average of 9.2 taxa per station. Tn contrast, 
September and October exhibited greatest variety during the 
three-year oerlod (IO.8 & 10,6 taxa per station respectively). 
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consiatent with their rankings in Table 7.. 



Table 7: Seasonal frequency-of-occurrence of numbers 
and types of macrolnvertebrates in order of 
rank at eight * stations in the vicinity of 
NBnticoke (1969-1971). 



RANKING PREQUENCY-OF-OCCURRENCE 

June August September October 
Abundance 

T (Most) 13 t' 1 i 

II (next highest) M % S i 

III ( " '• % S f f 

TV (leastj t ? 6 I 

Vprlety 

I (most) j f 11 ^ 

II (next highest) §25 ^ 

III C " " ) 4 4 S- 

IV (least) 4 » ^ 

* Only those stations for which annual data is complete 
(18 of ?4)samples are included. 

Several species exhibited seasonal variation in 
numbers or is evident in Table 8. Only those taxa whose 

monthly ranking in average numbers corresponded to their 
ranking at over 50 percent of the stations are included. A 
rough indication of life histories of some Tnacroinvertebrstes 
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in the T.ong Point Bay Region is provided by this 
information. Larvae of the mayfly Stenonetna and the 
caddlsfly Polvcentropus were most abundant during autumn, 
emergence rs adults taking place in early summer. Numbers 
of the mid^e larva Crypt ochironomus and the amphipod Gamma- 
rue were cKjnsistently highest in the early summer over the 
three-year period although Gammarus was relatively abundant 

during all eeasons. 



Table 8; Macroinvertebrates varying seasonally at eight 
sampling sites at Nanticoke 1969-71 (average 
numbers per station) 

ORGANISMS JUNE AUGUST SEPTEMBER OCTOBER 
Stenonema spp . t % '4 23 



S. trlpunctatum 

■ 


<1 


m 


t 


5 


Polvcentropus 


1 


^l 


f 


10 


Or vpt ochironomus 


8 


ti 


■^ 


& 


Gammarus 


224 


fM 


i§ 


m 


Phvsa 


1 


M 


$ 


u 


Planarlidae 


18 


n 


79 


48 



Variation Between Stations : 

To qualitatively compare benthic associations 
from station to station, the coefficient of similarity 
was utilized. This method provides an indication of the 
degree to which the species composition at one station is 
similar to that at another. Coefficients for all stations 
for each of the three years are provided in Table Til of 
the Appendix. 

"Based on a list of taxa found at each station over 
the three-year period (Table I of the Appendix) data on 
qualitative similarity of macroinvertebrate associations 
are depicted in Table 9 of the text. Generally, benthic 
assQctations were very sipllar qualitatively from station to 
station and the average value of the 2S coefficients was .74. 



Table 9 - Qualitative similarity * of macrolnvertebrate 
assoclatlone among 8 stations in the vicinity 

of Nanticoke (1969-71). 



.73 



994 


1 .67 


.73 


.73 


.71 


-72 


.72 


5008 


: „68 


.74 


.75 


.77 


.69_^ 


.74 


5016 


.7^ 


.83 


.75 


.76 


<.94 


.. 


810 


.78 


.77 


.•65„ 


.71 


. •-^" 




518 


.70 


.82 


o78 


__,- 






648 


, .42 


.80 


.--^ 


"^ 






112 


: M 


^-^^ 










501 


^^-^" 













501 112 648 518 810 50l6 5008 994 
* Coefficient of similarity = 2 (Noctaxa common to A & B) 



No. taxa at A + No. at B 
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Although all coefficients were reasonably high, it Is 
worthy of note that values at stations 501 and 810 fell 
below .70 in ^ of 7 and 2 of 7 oOTDpsrisons respectively. 
Average coefficient values (Table lO) for station 501 
were consistently below the annual average for each year 
as were values for 810 In 1969 and 1970. 



Table 10: Average coefficients of similarity for eight 

stations in the Nanticoke vicinity (1969-1971) 



Y^^\Station ^^^ ^^^ ^^^ ^^^ ^^^ ^^^^ ^^^^ ^^^ Annual^ 



1969 . 
1970 

1971 
OVERALL 



o75 


.78 
o76 
.80 
.78 


080 


.72 


.75 


»78 

.75 
,81 
.79 


.82 


.77 


= 65 


»78 




o78 


.70 


.73 


-77 


.71 


,74 


08I 


.83 
.75 


.81 
o73 


..75 










o71 


.12 .75 


.72 



77 
74 

75 

74 



Seven genera (e.g. PseudochironoTnus , Lirceus . Lamps ilis^ ) were 

found rarely anywhere but at station 501 while four genera 
were virtually unique to station 810, 

Although station 518 appeared qualitatively dissimilar 
from other stations in 1969 Its index of similarity was high 
\vi succeeding years. 
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CONCT.USTONS 

1. Data for 175 of the 200 artifioi^l substrate saynrle 
retr^ a-^e completp. T,opr o"^ n?r:p1es as a rpsDlt of 
ponstructlon :;ctlvity, public mischief ?nd the elements 
may have jnfluenceri quantitative results at two stations 
(^016 and 51fi) during 1970 and 1071. 

2. Prom the original ei^ht stations, a total of 4? different 
invertebrate taxa plus three specicB of vertebrates were 
collected during- the three-year period. An additional 
six invertebrate and two vertebrate tax?', were found at 

a eamplinf site in close proximity to the Nanticok-p 
Genrr.ntinr Station discharge channel. Total nu":hprs of 

taxa per station ranged from l6 to 26. 

3> Annual average numbers of invertebrates per station 

ranged from 156 In 1970 to P'^B in 1^69, Year-to-year 
means for the neriod from 19*^9 to 1971 at each station did 
not vary si gni f i cantly* 

4. Kach yeST, lowest average numbers of macrolnverteb^ates 
were found at station 648 (average of "^3 organisms ner 
year) while considerably higher numbers were consistently 
found at station 50l6 (508 organisms per year), 

$g: Numbers of organisms were shown to vary seasonally. Sea- 
sonal average numbers of macroi nvertebrat es wore consist- 
ently highest in June over the three-year period and 
lowest in August, September and October exhibited greatest 
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vnrl^ty wM ] e least variety usually occurred in 
Augupt. Nurrberp of several species varied seasonally 
f.^ Although henthic aspociations at all stations were 

quali ■'■at ively very si'^ilar, indices of siinilarlty for 

stations ^01 and PlO anpeareri lower than normal. 



yUTDR!-; CONSIDERATIONS 

During the 1^7? sufvey season an attempt will be made 
to establish an area! estimate of standing stock of benthic 
organisms at each station usln^ n Ponar dredge- Along with 
the regular arti-Tirial substrate monitoring nrog-^am, two 
dredge hauls will be made at each station once every six weeks, 
time and bottom conditions permitting^ 



APPt'JNDTX 

TfibTe T Ave-^i^ffe number? of organipms collected at 

nine stations in the Nsnticoke region of Long 
Point "R^ny (1969-71) 

Table TI Stntisticnl data ror qunnt itptlve botton fauna 

information collected fron 8 RnmDling sites ^n 
the vicinity of Nanticoke, Long Point Bay (1969- 

71) following log tranpf ormation. 

Table 111 Viegree of ?=imilarlty in ppecies compORtjon of 

bottom fp.una among eight stations in the Nanticoke 
region (1969-71) using the coefficient of similarity. 



Table l - Average numbers of organisms collected at nine 
stations in the Nanticoke region of Long Point 
Bay (1969-71). ' 



ORGANISMS 

MAYFXIES 
Caenis 
l^ phemerella 
Stenonema spp. 

3. tripunctatum 

CADCISFLTES 

Athripsodes 
CheuTTiatopsyche 

Helicopsyche 
Leptocella 
Polycentropus 
unident. 
LKPIDOPTERA 

Paragyractis 

MIDaES 

C. ( Chironomus ) 

C. ( Cryptochiron - 
omusl 

Co ( jDlcrotendlpes ) 

Cc ( Endochironomus ) 

Microtendipes 

Paratendipes 

Pentaneurini 
(unident) 

Pentaneura 

Procladius 

Pseud ochironoTTius 

Sti ctochironoTnus 
Tanynodinae unident 

Tanytarsus 

unident. pupae 



994 



15 
2 



13 



17 
P 



5008 



P 

15 
2 



25 

P 
P 
P 



5016 



2 

P 



M^ 



1040^ 



P 

1 



11 
2 



P 
P 

"5 
P 



P 
1 
P 



IONS 



810 



20 
2 



17 



518 



P 

23 

4 



648 



112 



P 
P 



Table 1 - continued 



ORGANISMS 



STATIONS 



BEETLE 

Stenelmis 
TSOPODS 

Asellus milltarJE 

Lirceus 

ANPHIPODS 

Crangonyx 

Gammarus 

f asciatuB 

Hyallela azteca 

Pontoporela 
afflnls 

-DECAPODS 

Garnbarus robustus 

■ Co ("imm. ) 

Orconectes 
proplnquus 

0, (imm. ) 
ClJ^MS 

Lamosllls radlata 

PlsldiU TD 

SphaerjU Fi 
SNATTjS 

Amnicola 

Bullmus 
tentaculatus 

GoniobaplP 
Hell soma 
Lymnaea 
Physa 

Somatcgyrus 
Valvata trlcarlnata 
Immatures 



994 



1 
P 



94 
P 



P 
P 

3 
P 



P 
1 



1 
1 

P 

P 



5008 



124 



5016 



3 
8 

P 

4 



21 



173 



P 

P 



69 

1 

P 



2 
P 

10 



1040* 



122 



P 
P 



810 



1 


1 




1 


1 


1 


57 


49 



518 



648 



112 



5 
14 



15 



P 
P 

3 
P 



2 
16 

P 
18 



13 



82 



2 
P 



P 
P 



Table l - continued 



- ORGANISMS 










STATIONS 










994 


5008 


5016 


1040* 


810 


518 


648 


112 


501 


PLATWORMS 




















Plsnari i dae 


28 


7 


22? 


37 


17 


9 


2 


47 


33 


T,EECHES 




■ 
















GloBsiobonia 






P 




P 


P 








Helobdella 






' 




P 








P 


WORMS 




















Limnodrilus (imTn. ) 




P 


P 


1 


P 








P 


Potamothrix 
moldaviensis 










P 










P, ve.-jdovslc'i 








1 












T.urabriculi dae 








P 












MTSC, VERTEBRATES 








', 


' 


'i 








Mud puppy 
Sculpins 


2 


1 


P 
3 


2 


1 


2 


P 


2 


4 


Jobnny darter 










P 










Fantail darter 






■' 


P 












Stone cat 


1 






P 













No, Taxa 

Invertebrates 
Vertebrates 


1 


24 
1 


22 
2 


25 

1 


25 20 
t 1 


16 
1 


19 
1 


26 
1 


TOTAL TAXA 


26 


25 


24 


28 


27 21 


17 


20 


27 


No. Organisms 
Inverts 


182 


200 


508 


196 


14? 134 


73 


157 


239 


Verts 


2 


1 


3 


2 


1 2 


— 


2 


4 



TOTAL ORCzANISMS 184 



201 



511 



198 



144 136 



73 159 24? 



* Data collected for only 1 year (l97l) 



Table II - Statistical data for quantitative bottoin fauna 
information collected from 8 sampling sites in 
the vicinity of Nanticoke, Long Point Bay 
(1969-71) follovang log transformation. 



Station 1969 1970 197I Overall 

994 X 2,05 2o.?3 2.24 2<,1? 



2 


.40 




.02 




.06 


4 


.0 


2, 


»06 




.05 




.09 


6. 


,0 



WW' 



¥ •■■3 a .05 ^m. 

SoE. ,it ,oy ,1^1 .06 

I 8.0 TvO 8.0 23.0 

"^008 X 2.11 1.98 2,15 2.08 

m .20 ,2y ,}^ ,,:tf 

s.K. .16 .19 .m .09 

1 tv0 i.n S.O 24.0 

S016 X 2.R1 2.40 2.57 2„62 

11 .02 .05 »09 

^t .15 .06 *:l3f .08 

6.0 I60O 



810 X 2„16 2<,06 2.04 2.09 

32 .05 .05 .08 .06 

S.K. .08 .09 •it .05 

N 8.0 6.0 8„0 22..Q 



Table IT - continued 



Stati or\ 


1^69 


1970 


1971 


Overall 


^18 X 


2ol3 


1.83 


2.14 


2.05 


S2 


-03 


o08 


»06 


.07 


ScK. 


.07 


= 13 


»10 


.06 


N' 


8.0 


5.0 


6.0 


19,0 


648 X 


1.66 


1.86 


1.75 


1.76 


S2 


*04 


.15 


.03 


,08 


S.E. 


.07 


.14 


.07 


.06 


H 


8.0 


8o0 


6.0 


22.0 


112 X 


2o07 


2.16 


2.25 


2.15 


S2 


.13 


.03 


.02 


.07 


SoEo 


.13 


.07 


.06 


.06 


N 


8„0 


7.0 


6.0 


21,0 


501 X 


2.15 


2.16 


2.25 


2.18 


S2 


.39 


.09 


,03 


,17 


S„E, 


.22 


,10 


,07 


,09 


H 


8.0 


8..0 


6.0 


22.0 



Table 111- Degree of similarity in species composition of bottom 
fauna among eight stations in the Nanticoke region 
(1969-71) using the coefficient of similarity. 



1969 



994 


.74 


.74 


.85 


„67 


.74 


.78 


5008 


o7^ 


.85 


.90 


.82 


.72 


.%2 


5016 


-79 


.80 


.79 


.72 


.79 




810 


-75 


.76 


.69 


.68 






518 


.68 


.69 


.79 


^.^ 


"' 




648 


.74 


.81 


^^^^ 








112 


.81 


^^^-^^ 










501 


,■''''' 













88 



77 



501 



112 648 518 810 5016 5008 994 



1970 



994 
5008 

5016 

810 
518 
648 
112 
501 




501 



5To 50i3 500^ 7^ 



994 
5008 
5016 
810 
518 
648 
112 
501 




4c:;:- 



81 
84 



82 



75 



501 



112 648 518 810 5016 5008 994 



SH 

37.5 

.N36 

086 

1971 
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